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m^m 1 laigco^sisft^ao 

^y'f K-Cfc Sit t ■i-^m^^ 1 fSttcD^ 

<Sr#m -r S ft 4 IS«(^)t^lSffiS^«c 

fa^>fe*^ ©^^felKSlifSlS 6 5 O n m-efcS i t Sr4# 
m-^m 1 0 1 _hfS%)fe^^« A 1 G a I n P 

±|E5S^^^©^^j!Sg«($f^ 5 7 0 n m-efc S r t Sr 
1 lEttO^aiSff^Bo 
(it5l?512l Ji|E^^^^=-liZnCdSe. ZnC 
d S S e *fc(4B e Z n C d S e t^hti^mitS^m^^ 

tci I - V I y-*--efc5r 
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±ia^)t^^^®^^jK:S:l*(Sf^5 2 0 nm-CfoS r t Sr 

llt*^14l ±IE%)tm^ttZnCdS e. ZnS 
eTe^ Z n C d S S e *fc(iB e Z n C d S e *^P>^i 

10 im^^lS] ±|E5l^m^ttGa I nNyi»e>/iSffi 

[ff*::S16l _hfE^7r^^^{* = T;55;Ky 

±B^ytm^<D^^1^^m^li 4 ? O nm-CfcSr t Sr 

[W*:S17] _h|E%)fe^^(*ZnCd S e^fciiZ 
n S e T e *^P>/<C5ffi'l4^Sr^V^fc I I -V I mt'^m 

20 1 61E«<D)tji||§ft^m. 

[ff:*:ai 81 ±|E%3t^^^«Ga I nNt>h^£^m 

1 1-SM*« 1 6 mm(o^m^mmm. 

±lE^3te^^(O^^JStS*S 5 0 0 n rngti 5 9 0 n m&. 

tSri|t®ti-Sft^:5l 9fE«©3ti^Sft3gB„ 
im^^ 2 1 ] ±|E^)t^^^ttZ nCdSe. ZnC 
40 d S S e *fcttB e Z n C d S e ti>lt>f£^iS^m^m\'^ 

fci I -V im-^ife^^^:^*^^^^— y-*--efc5r 

[if*:«2 2] _h|E^^^^=-(4C d S e/Z n S e. 
CdSe/ZnSS e *^c}*Z nCdSe/ZnSe© 

I -V I y--_-efcS - t ^ 

mmt-r^ m^m 2 0 iB«<D)fe3@ism^ec 
50 ^^s.^m^m^fcmmyt^us,t^mi^. 
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±IS5l3fe*^-©^^iSS/55 4 0 0 nm£t±5 0 0 nmgl 

t ^W0.t-r^n^m 2 3 lE^^^tj^gm^a 

[ft^S 2 5 ] _hlE5l^^^=-<©^)t)&5*s 4 0 0 n m 
Sl±4 8 0 nmiJtTt'fcSr i t:#?^t-rSlf*3®2 3 

[f**:^2 6] JifE5S>fe*?-(*Z nMg S S e*fc(* 

z n s e ^^e5^<ese^4JlSrfflv^fc I I -V I mt^^^ 
mi^m^^mi^ u—^~xh set t -r 5ff 2 

3fS«co3fcE^Sft»«„ 

[Bt*«2 71 JifE5l*^^(*G a I nN:^^P>^£SS 20 

t -r^mim. 2 3 iE«<^^i^sm^a. 

[ft*^ 2 8 1 ±wm%m'f-(r)m%m^-i>^ 4 8 0 n m 

ei_h5 0 0 nmtiT-CfcSr t Sr#iSti-.2.lf*«2 3 

[M*^2 9] _t:lE5l**^^(*Z nC d S e. ZnC 
d S S e *fc(4B e Z nC d S e >5»e>3fcSflH4^trfflV^ 
fc I I - V im'a-'^^^^*:3Kif^^#:w— 

t ^'ww t 2 8 um<D^m^mmmo 

im^msol _hlE5l3t^^-i*G a I nN;0^t>'fe5f§ 30 
i:-r.5if*J®2 8 IBttW^t jJISftilBo 
fit Sr^-r-5*iift-^3' M7-^'(C*5VNT. 
il^fS)t <lr <±l*f -r 5 fc to <^%^*^^ t . 




4 

±|E^)t^^^®5l^j!6ft 650nm-e$)-5rtSr 

±IE^3t*^<05l3feiSE:S(*iaf? 5 7 0 n m-Cfc 5 ^ i: 
#t^ti-€>ft*«3 1 |B«©3tiift^ S' M7-:J'. 

±m^ytm^<D^^j^-S:mm 520 n m-efc S :i i: 
±IH%*m^(D|g*ifeAfi:(S(S4 7 0 nm-t^fcSr t$r 

[ w*« 3 7 ] yt^^mm <D^-^r^^<t ^m^mm 

(H— CD/-? 5/ v'f^ tciK!^ ^ 

±iB^3t*^^<0^3tSffi/i5 5 0 0 n m« Ji 5 9 0 n mK 

[ft*:«3 8l -hie*:7r-f/^(i=3Td5*ey 
i:?^#^i:-rSft*«3 7|Stt©^jim^?/ h!7-^<, 

IrI— CO/-? ?/ 'J^— v?i^tc:Hx*fl$ tt. 

±lE^3tm^=-<D5l^a^*d5 4 0 0 nmiit±5 0 0 nin» 

Tt?fcS)ti^gft3S®-cfoS :i t Sr1#mt -rs^iift-* 

2/ — ^, 




5 



[0 0 0 1] 
[0 0 0 2] 

^±\.f:i^mm<Dy<y^-^jh^m^\z.m\^^xmjSL'^th 
fc h (D^mmm (d^< y ^-^^ t ^mm <d^< y ^-^yt^ 

tuTV^^ #PiBS5 8-2 0 4 5 7 3-^<^?R. 

mmw-7-9 9 3 4 o^'<km.^x.umm^s-2 o e 5 

mm\^. 2ffl^O/^5/^-i^{;lJ;!9«^$^^rv^5fc^e>. 
^<Di^WtM^\'i2 1 mmX 8mmX 5 OmmSfti:;^ 

[0 0 0 3] ^^mi''f^yy^mm^-/i^ h^mm 

#PB^7- 1 1 1 3 4 2-^<^#) o l^^^l^^J:-^^^. ^(O 

m^i^a^. mm<oium{cx\)^^m'^'^y>^{^jt^M>m 

7-9 9 3 4 0-^<2^$B) o L;^^L^^;0>e>. r.<?5«e*co^ 
[0 0 0 4] 

[0 0 0 5] bfc;65oT. :i<^^5g}^. /^Sit::$5 pftg 

m^^^}^^ < xmt^^^^mmw^^^T^ :i t tcfc^, 
[0 0 0 6] :i(D^m<om(onmt.. ytyr-^^^'^^mv 
xytm^m^ff 5 m^\^B^m^^mi^xyh^ <ir^- 

[0 0 0 7] ^(omm(Di^h\z.i&<Dnm^. ^mm^:^- 

mm^ y h V-^ SriiW-r 6 :i h {c$>6o 
[0 0 0 8] 
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^\^^xmt-^ir^x^\cmn^tifc^m^mmw:xh 
^h(oxh^o 

[0 0 0 9] ^<D^m<Dm2<o^mn. ^m^mm<D^ 
yr^^<tytm&Bmw:t^^'r^^mm^y w-^ 

^^xz^mmyt^n^n\^m~'(o^<y^-^j[^\^i\^m^ 
mtf>mmyt^u&(D^^Rmm\^^v^xm$~m:-t^ 

^W^t't^h<DX:h^o 

[0 0 10] ^(D^m<Dmi^xx^m2<omm\t^^^^ 

[00 1 ij ^^m^<Dm^mM. S>t*^co 

-ifcLTv^^^^^^ffl±^-^-efc6;$^ ±10 nianm(o 
^«D^mm^'t>m^\^hfi:^m^t^Q 5 0 nmX-h^m^ 

;^^^cC^S[S(^6 5 0±2 0 nm-Cfc^^«<^:<. 6 50 
±10 TimX^^<Df>>m'^ 

[0 0 12] ^<Dmm<r>^i^xxj^m2(Dmm\z.^\^ 

40 Yt^ht^^y'=7:^^y^^r7r^^<'^my^^^m^. 

^'^m^tm^\^tfi:^m.^\±. ^650nm, ^^570 
nm. *?J5 2 0 nm43j:U?^^)4 7 0 nmt*fc^ (^4# 

^t>^^:Lt\z.XKi^ ^mm^^O. 15dB/inWT 

(fA 1 G a In P^^##:W—1^*-S'>lV^^^«, 
ft^*Sf^6 5 0 nm^-r^r ^;05-C#^o ^y^C 

LT. Z n C d S e . ZnCdSSe^fct^ 

B e Z n C d S e;5^e:>;^C^ffi^4;iS^fflV^fcI I-Vl;g| 

50 it^m^m^ih'^m\^^-'^—^m\^'^^\t. ^ytm^^ 
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LT. 'P!J;tfiZ n C d S e. ZnSeTe, ZnCdS 
S e *fc!4B e Z n C d S e /i^^^iSett^SrfflV^fc I 
I -V f*-, foSV^Ii, 

Ga I nN^^fe/i:S^S^4;ltrfflV^fcGaN^ii^■^#:^'— 
■^^•— ^fflV^^^^^. ^3tJK«S-(aj^5 2 0 nmirl-^r i: 

d S e*fctiZ n S e T e:6^t/£S^S^4S^fflV^fc I I 

[0 0 13] :L<o^m<Dm3(DmmKx^^m^mmm 

^«T?fcoT. %%m^<r>%%mm> 5 0 0 nm£JUi5 

10 0 151 :L(D^m<om5(D^m\t.. %m'^mm(r)^ 

J; 5 ^-BBS$^^, ^%M^<0^%^^t^ 5 0 0 n rngJli 
5 9 OnmJJtTt?fcS)t5I^SffSfi-efcSr irS-^^t 

[0 0 16] i(D%McO®6COBBJti. )t5llg«ffl®)fc 
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<t5l-i2S^tt> ^)t^^<D%)t)Kfi;654 0 0 nm^Ji 
5 0 0 nmgtT-efc63fc^lS'ft3g«-efc5r iSr#^i 

10 0 17] :i(D^m<r>m3. m5idxxj^m6<D 

^mKisx^^x. ^t^r-r^^t LT^T^sxi^y 

10 -a-, B^^^»5S)t)Kft 5 0 0 n mgi_h 5 9 0 n laU 
T*fc{44 0 0 nm&.±5 0 0 nm^T t^t^:! tlZX 
fJ , ^mm^^ 0 . 1 5 d B/mJilT(--r'5 r t ;6S-C# 
■5c *#:W(-f*> m^m'^thX. #!l;t(iZnCd Se 
(fcff C d «a^(4i^ 5 0 %&.± 10 0 %JitT) . Z 
nC d S S e*/cl*B e Z nC d S ei^hti^fS^m^ 
ffiVNfc I I - V I06{li-&i^H^^^*:^^|^^^!^w-1?-'-Srffl 
V^ixfJ. ^3t&ft^5 0 0 nmiilJi5 9 0 nIne^Ti:■r 
Sri:*S-r§:So m^J;::. 5l)t*^tLT. CdSe/ 
ZnSe, Cd S e/Z n S S e*/c{iZ n C d S e/ 

20 Z n S eW^T^a^-a-tCi.Sfi^Ks' h*=*t>'teSfg'l4^ 
S^fflV^fc I I -V I g6'ft;-g-4&^|^^#:?^¥«^l^-f-*-Sr 
fflV^tLtf, ^)tS[:gS-5 0 0 nmei_h5 9 0 nmtiTi 

Mg S S e*fc[iZ n S e*^fc/i.5?Stt;iSrffiV^fcI I 
-V f--, fcSV^^4, G 

a I nNA^e>;^i5^5't4JlS^fflV^f^:GaN^^|£^^*:w— !f 
— ^l^ffiV^n{^. §l)ti6:g^4 0 0 nme]l±4 8 0 nmKJl 

Z n C d S e (.tztc C d «a^Ji 0 %&,± 4 0 %W 
30 T),ZnCdSSe *fcfiB e Z n C d S e 

s^4«^fflv^fc 1 1 -Y imit'^m^mi^m^mi^\y- 

f*— . fc•5V^|4, Ga I nN>6»f>/i:S^S^4JlS•fflV^fcG 
a N^^I^S^V— r-^Sr;iV^ix«, ^3fe&gSr4 8 0 n 

[0 0 18] ±i^<DX^\Z.mi&^itltc:i(0^mi,^X^^ 

S/i^S 0 0 nmSl±5 9 0 nmiJ;lT*fcll4 0 0 nml^X 
±5 0 0 nmeAT-Cfe-Sr ttcj; •3> ^t^r-f^^tbT 

50 ^:7ri'/^^fflv^fc1©-g-. ea2lt«^^ffi«)-C/h^<-r€. 
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[0 0 19] ±7^(OXoKmf3S.^intc^(D^nmcX^^ 

&.±5 9 0 nmSlT~^rz.l^4 0 0 nmi^JiS 0 0 nm&L 
[0 0 2 0] 

[5&s^<?5*}s<^j^fti] Sir. :i<o^m<ommmm\c<:>v^ 

-To 

[0 0 2 1] igitir 09511^0^ l(D||Jg?^^tc J: 
[0 0 2 2] l!l*5j;t/ll!2tc^-rJ: ::(D||1<^ 

[0 0 2 3] ^^mi^&ml<Dj&<D^^\Z.ny'^hr^:t 

(omM%mmh\.xm\^^h\\.^ut^. >^yx^5oft* 

3fe ft C7> Jl i^) ( ^ >S V ^ ^ o 

[0 0 2 4] :/yXi.5(*. ^c^iSSS atC^LTBFf^ 
:^ft. >^J;ttf4 5** >fS:^Lyti^S5 b^^-r^o 

rv>^, ^^f$:i/—1f-3;^f^?>(D5^m^<Dm 
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-1f-3. :7;*- h>5^-<;^-K4*5j:Ut:7^yXA5;5S@Ba 

WL^m\cxy)Wofhx^^ . :^(oimMm-cx.^ . 

[0 0 2 5] :/n-/>^ 2. 17;^- b>5i^ 

>r K4 is J:UJ:/y XA 5 1 
^^(D^<y^—-J-<—:^in\cmi^^i\.x\^^^ z.<D^< 

t^hf^^'^%\cx.'0%^^±^ihX\^^^ rr-r, 
^r—-J-<—7.i(Di^Pch\.X\%. m^M. -fey^ 

[0026] :7^yXi^5 (omm 5 b 0:>±:^(D^:^{C:^if 

T^^<9:^^mm^tiX\^^^o ^(D^y:^^y^%yr^ 
^r^9 a ^^(DMlHSr:5ti9^< m9 

X«lmmSft-CS>5o 
20 [0 0 2 7] :l(0^^g^S^S^M^-*5V^T^^. 

1^-3^bT. ^fe5&3t<^Al Ga I nP^^^ft:!^- 
1f-;$s||v^ fettle <t roM^^f^t— 1F 

6 5 0 nm#ffi{ce'*-^^:gSr#-r^o 
[0 0 2 8] *fc. :7^^;^^?/^^:7r><^^9 ir L-r 

^^y^_|. (PMMA) ;e)^e>^ce5t)<^-Cfc5o MAt^ 
30 t>t?;5^^i: 5{-. r<D:7^y;^^5/^^:7r>r^-=^9(*. 
g 6 5 0 n mHi5:(D\^tK StS 5 7 0 n m^fi. 5 

2 0 nm>H-ffi. ^S4 7 0 n m#fi-ce3l^ti^;$5^/>i 

[0 0 2 9] S i02 J^(-J: t)fgB;d5«t>tufc:7 

^m-t^o tctcV. S i O2 J^^^iS^f^S 4 0 nm-efc 
EI 5 J: 19 . 6 5 0 n m^jS-eSlt^^^SS/jN. -T 

[0 0 3 0] «±cor rco^^&S 

•rixt> 6 5 0 nm#jfi(;ifc»9. y"^ 1^ r 
[0 0 3 1 1 ::co^^lSft3Se^;li3V^T^#^$:^'-1^*- 

3 ^ bTfflV^e^tb^ A 1 G a I n P^^l^i^U—^—<D 

A 1 G a In P^^^#:i/— 1f — (C:fcV^T(i. xiMG a 
AsS«3 1±{C, E!^«'B&Ufc/^iy:7r^^^:n*Lr. 
(A 1 , G a i-J , I n^-, P ^ ^ y VM 3 2 ^ 
50 ^14^3 3:loJ:tKpM (A 1 , G a ) , I Hi^, P 
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a , I n,-, P ^' 7 -jy 3 4 0±g|5(i— ;&fR]{Cl 

<Dm^\^m^\tnmG a a s mmm^m s s 

LT<D (A 1 0,5 Ga..s ) ,1 n,-, Pmt& 

fch<r)f>^^^£^. r^:-e, mmmti.X(0 (a i „.sG 

ao.5 ) , I n,-, P®<^j?$l*^Jx.«4nmT?$>t)^ 
ft^^^FSt bT<^Ga I n P;i©i5:$tt^!l;t{*4. 5 

[0 0 3 2] ixBcD^iHSffSiet t'^;^^?'^ 

^■:^r^-'<9 t<Dmm:^m^-:>\^^xm.m-r^o msm^ 

1 0 2Sr{i«>-g-:b-1i:?)rt(CJ;i9. ^tSISWSe 1 
[0 0 3 3] Ji^i® J; 5 (cffif^^ttfc^a^Sft^ 

^'^^\z.^^zx^^n(ommm^ mn^^-r) \^iir>^^ 

^Ift3t(*s 7" y 5 CD^m 5 b _h©Sl5^K*H^ 6 XK 

[0 0 3 4] — igimiRW>e>7'7 
^%^r^-'<9\H^^'m\^X^fdm.'m')t1fi^(n>zf=7:^'f- 

3<Ortg|5|JiA!9, h^'l'::^— K4(c:S:<t3fca: bTA 
**i-'5„ *LT. r<07;r h^^;^— K4(CJ; tj^t®^ 

(H^-ar-T) fctbl;^)$ttS„ rcoi:^, :7;i- ^i?'^:^- 
K4 <7)*ffi-CSl^$^^fc)t(4, ft^&^JcT'yXTNSOi 
® 5 c *3 J: XJ-m^ 5 d (C?^^ $ ^tz.%m3LWi-^ ^ o T 

T4 5° ■ISi^bTv^.Sfcft, z.(D-:r7 7^'}-yi;%r7r^ 
9 --COM I? t A/ tViV \ 
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[0 0 3 5] 1119 {4, :L(D%\<D%'Smm.\CX.^%^'^ 

>mmnhfy7.'f'y^%-7 7 4/^9h-^m\'^xm^^h. 
^if&m^v Yv—^^m.'^sm^^\^fz.^(oxh^o m 

gtc^i-J; 5('v ^•7;^^ .y^3¥;7r-^^^9(DMffit--h 
Sg© J; 5 ^<e«^®3fei^SftS« 12 1, 12 2 

[0 0 3 6] iil±<D<t5l-, ro?|gi ®3IJfeJ^^{-J;5 

10 ^>tufci|^^«:^— !^*— 3. 7;^- h:/-f3t--K4*Jj;t;!7' 
y XA 5 *5/^•s'-^^— i?^— >^ 7 l^(:::^l3^^!ft$^^rv^5co 
X. nm'mim^V-Wm'^'h-^<x^Ji~. r4x(;iJ;oT 

v— if — 3 « f^w^-^ 3"^— ;^ 7 i^(citK*fl$ti.T 

(3. itt^ft:W'-lF-3<Ota;/3^MliCDP^®*5:'£V\ $ 
tc. if^##:v-1f-3;0^e>©j^^cDtat=t^«t7;*- h 
iS^'f K 5 --oSfDfcc^Aft^ttt *5:7'y 5 »gp 

20 07°7^^?'2?3t7T^''^9f£«t-C5^§:'ftS-^T5 

[0 0 3 7] *fc. r(?5^1<D||JSJ^^{;iJ:-5^j||§:{t 

LV-r t (cj; t), ei^tg^tr^J^O. 15dB/mt. 

Si) $-llffi_h+5)-{;i:g<-t-.5ri:d5-e^So -eur, r 
e> co3t2IS'ft$^«*5 J: t^7°9 ^ ^ ^ ^ 7 r 9 ^ 

by— ^Sr. ii>IS:w:/7;^5^3':?^7T'i'^^9Srfflv^-c 

[00 3 8] r (D^mSliS^Uii. o — y 

M7-^ (LAN) . m^m^\-£m^mmmi>-i 0 0 

m© L AN{;:::}3tt -5^ y (cfflV >r^>fai^£ o-efc 
So rttt-ioT, ■pijx.fi, /W— AH, 7aTH, tVv 
^(D^=i;^;^->a ^dSpTtBt/j:!?, A V*3 J;UC I Ttt^ 

[0 0 3 9] Wc, rcD^eg©^2©||JEfl^lifc<tS)fe 

40 iit§:^f^«^cov^-c^B^■rso Ell 0{4r<Dii2<D3iiE 

[00 4 0] m 1 0 iZ^-r^. 5 t-, i CO^ 2 <?3*JS^fig 
4<o^ vt°-^>';^^^[HlESl 2/5StS(te>^^, 

4 *5 .tu^T'y XA 5 *s-^W{cta(t i ©iijfej^ 
50 fcs<o-e, wm-^'^m-r^o 
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[0 0 4 1] :z(om2<Dm'mmm{cxiv\^. ^mi^i^- 
;55/J^ ^ < x^^. ^Mz. X o x^^^mms(o/bm^t^ 

[0 0 4 3] r(D^3<^|IJS?^gS(cJ:^^ail§:ftaS«t- 

^^mi^^—^—stvx. mi iiz-TT^-rx^t^. znc 

dSe/ZnSSe/ZnMgSSe SCH (Separa 
te Confinement Heterostructure) 1SaS^^"t~6N^2^#: 

I — i^'-^ir^sv^^, ^ofi&<D«j5gf-i. mi<Dmmmm\z. 
x^ytm^mmmtmmx:h^<Dx. m^m^mm-r^o 

[0 0 4 4] 1^1 5(-. rco^^g^i/— if— 

^c43V^Tf^. ^Jx.« (10 0) ffi^T'&cOnMGa AsK 
=K201Ji(C. nMGa As^<>^:7r^20 2. n^Z 
n S e>^^'y:7rii2 0 3. Z n S S e r /l 2 

04, nMZ nMg S S e :y K^2 0 5. n^Zn 
SSe^^Si^2 0 6. >p!lx.J^ZnCd S e^;&^t/^^ 
Offil^/i 207. pMZnSSe*^ 
Jft^2 0 8. p^ZnMg SS e:^^^?/ K;i2 0 9. p 
mZnSS e^^^yy'm2 1 0. p M Z n S e ^-^^ ^ 
h^2 1 1. pMZn S e/Z nT e^a4^#F (M 
QW) ^2 1 2:j3J:t/pMZ nTe=i:/>5^^h^213 

mmiikmm^ivx\^^^^ 

[0 0 4 5] rr-C. nmZnSS e^<iy>'Tm20 
4. n^Z n S S e>t^iS;i2 0 6. pMZnSSe^t 
^^^2 0 S^XXJ^pmZn S S e^^yym2 10(0 

sm^\t.m^\'£6%x$>^o ^ti. m^m2 0 7^m^ 

-f^ZnCd S em<OC dmmt.m:^\t2 0%X$>K>. 
rcO^irrc0^»#:i/-1f-cO^^iS:g(t*>J5 2 0 n m 

(IEI4#fi^,) . 

[0 0 4 6] ^;icOJS:$<^— ^fij^^tf nSGaA 
s y^rii 2 0 2(^2 5 0 nm. nMZnSe^^^/:^ 
r^2 0 3(^3 0 nm. Z n S S ^> :7 ril 2 0 
4f^l4 0nm. Z nM g S S e ^ ^> K/l 2 0 5 
(il. O^m. n^Z n S S 6^2^^6/12 0 6(^1 2 0 
nm, ?5't4;i2 0 7^<S^-r^Z nC d S e^t^ 7. 5 
nm. pMZ n S S e^^iS^2 0 1 2 0 nm, p 
^Z nMg S S e :y Kii 2 0 9f*0. 7 m m. pM 
Z n S S e ^-r 2 1 0ti3 0 0 nm. pMZnS 
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e =i>'>5?^ he 2 1 1 (11 0 0 nm. pMZnTe=iv 
^i5^h;i213ti30 nmXh^o 
[0 0 4 7] nMGa AsS^2 0 l*5<J:t^nSGa A 
s^<^yyrm2 0 2\z.nnm^m^t L-C^Jx.«S i 
K— nMZ n S e/^^>y rii 2 0 3> nSZ n 
S S e/^';/:7r® 2 0 4. nMZ n M g S S e ^ ^ K 
ji2 0 d^XXJ^nMZ n S S e 2 0 6 (C(in^ 

^n^t\^xmx.\^C \f)^h^—':/^iv. p^ZnSSe 
^^JSji2 0 8. pMZ nMg S S e Ka2 0 

10 9. pMZnSS e=¥-Yiy>^S2 1 0. pMZ n S e =1 
>^>5^^h^211. pMZ n S e/Z nT eMQW;i2 
1 2iSXX^vmz nTe=i>^^^b^21 3{;ifipM^ 

[0 0 4 8] rcO^-^. pmZnS e:=^>'^i^ hm2 1 
1. p^Z n S e/Z nT eMQWe2 1 2*5J:t;5pS 
Z n T e =1 V-^^^ ^ h/i 2 1 3 II. — ;^fR](cSt/^X h ^ 

(t^ pMZ n S S e =3r-y '>:/M2 1 0 _h(C(l^Jx.tf A 1 
[0 0 4 9] :^ h^>r:7^?i^i|^OpMZ nT e b 

^2 1 3^x.umimm2 i A<D^m^\^. m'^f>m^\^ 

1 0 nm(7>P dJK. i¥$;6S>P!)x.(l 1 0 0 nm<7>P t 
i:t;^i?$;0S«?yx.f*3 0 0 nm(DAu^>lrS^ig«&{-<J: 

^^;5^e>^cC5p{|lJ®ffi2 1 5;65. pMZ nT e r^:^^:^ b 
;i2 1 3 i;^— ^ ';/>:^S®bTl^{tfe;ruTV^^o — 
nMGa AsS=K2 0 lOSffllCtl, >R|;t« I nJ^^K 
J: t) mj^-r^ :Lb\z.^Y) J^^bfc I nmi^;^*^ 
30 hf^^nmnM2 1 ^i)^^ nMG a A sS«2 0 1 t;^ 

[0 0 5 0] rc0^«frl/-if-<O*M«g::lL(lF!l^t^ 
eOOjum. iHW(l>Pllx.l^4 0 0 Min-Cfc^o ^^-s 
h ^-f T^^cT^tl d fl«?llx.« 1 0 /z m-efc^o 

[0 0 5 1] rcD^3<^J?Jfi?^fil(cJ:^^2l§:«SM(;i 
1f-3 ^ LTZ nC d S e/Z n S 
S e/ZnMg SS e S C H«agJ|r*-f ^^^^[fr V/— 

40 [0 0 5 2] m^. :i<D^m(om4(omMmm\^^^it 
m^mmmz.o\^xmm-r^. 
[0 0 5 3] z.<Dm4(Dm:WMm\z.x,^%^^\tmm^ 
^\^x\t.. mi<ommnmKx,^%m^\wmm-\^^n^ 

I/— f-*— 3 ^ Lr, C d S e/Z n S S e--7^a 

^%m^mmwtmmx^^<ox^ um^mm-t^. 

[0 0 5 4] E! 1 2(c^i-J: 5t-. z.(D^m^^u—^— 

(C*DV^Tfl. n^Zn SS e^^^ffi^2 0 6±(CCd S 
50 e h 2 1 7>$5-»:5t;TU'<4^(cia^iJ^ttT^5i9 1 :i 
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ivh(OC dSeK^>'h217 ^Sl 5 J: 5t-pMZnSS 
d S e/Zn S S e -^T^ng^^t;! J: K 5/ h^^h^J: 

tecoffi^ti. Ell l\c^'r^^mi^x-'—^-tmm'rJh^ 

(Il4#fl5) o 

[0 0 5 51 :i<DmA<DmMwm\^^^%m^mmm\^ 

I?"— 3 i LTC d S e/Z n S S e 

[0 0 5 6] :L(o^m<ommmm\^-:>^M.^m\z. 

[0 0 5 7] ±m(omi. m3idxum^(om 

^jx . 1 ^ LT. s i mm<oi^t> 

[0 0 5 8] ^ti^ ±m<Dmi. ms^^x^m^ 

Xt^O. 2 5mm-Cfc^o 

[0 0 5 91 ^f^. mz^^xj^m^o:>m:mmm\^^\^x 

>^V^^>t^.TV^^nMZ n S S e%m^m2 0 6*5<fct;?p 
^Zn S S e>fe^JK;i2 0 8 (^ftt> i9 (C^n^Hn^Z 
n S e>t^a;i*5J:T7pMZ n S e^M^M^m^^Xh 
J;V^o I^^t-. pMZ n S S e=^-y ?/:7^^2 1 0Oft:b 

[0 0 6 01 ^fc. ^Jx.«. m3(D||^£?]^^^-:J3V^T. 
pMZ n S e/Z nT eMQW;i2 12<OpSZnTe 
ii<0f%t?<9(CpMB e T e^^:rc(^pSGa A sS^lrffl 
V\ p^ZnTe ri^-^^ h>12 1 3(Oft:bi9(CpMB 
eTer^^^i?^ hil^ fct^i p a A s ^^^^^ hil^^ 
ffiV\ nMZ n S S e^#iS;i2 0 6:J3j:i;?pMZ n S 
S e^^^ji2 0 8 0f^^:b!9^C^^^^'^^nMB e Z n S 
e^^^ji:JoJ;U^p^B e Z n S e>t?S2Sii^fflV\ n 
^ZnMgSSei^yiyKji20 5 *5 J;t5p^Z nM g 
S S e ^ ^ 5^ K;1 2 0 9 (Dfit? *9 tC^^^tbriMB e M 
gZnSe:^^^'^' KS*?J;I^p^B eMgZnSe^y 

[0 0 6 1] ^3 43<i:t5^4co^^EJi^ftg(c*3V^ 

TH. ^^f^u— y-'-S b-tSCH^Sat(0^^^*:l/- 
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1^*-Sr.Sl^TV^^;6^ ^^f^l^— If- 3 i: LT. DH 
(Double Heterostructure) 1Sat0^2^#: V— St;^ 

[0 0 6 2] 

a^gm{-i£^^^/ce>t;:7r-^^^(ii*-C^*tPo 

fc-SV^^. 5l^^^05&^^:g;6S5 0 0 nmiU_h5 9 0 
nm«T*fcft4 0 0 nm&.±5 0 0 nmKT-t?fc5r 

[0 0 6 3] ^fc. :L<D^m\^X^ytmm^ry hV-^ 

{z.xth\i. ±^<DXo^j:ytm^mmw:^m\^^x\^^^^t 
^mm^^mi^x^h^<ir:b^t-^^x^^o 

mi] ::i<om^<Dmi<^mmmm\^x^^m^mmw: 

tC:^3V^T¥^«^^W— if— t LrfflV^e>tt^A 1 Ga In 

So 

[041 ^CD^0J(D^l<^*SS?^SS(CJ;S^a^§m^® 

[(il5] :icD^5gco^lcOJgifeJ^«l(cJ;S^5^§:faSe 
40 \z:^if^:7:t h^^:^- h^(Dmm^mm(DRm:^^^ h 

[He] :i<Dm^(Dmi<Dmmmm{:ix^yt^s:iBmm 

\Z.^V^X^^^^i^U—'f—t LrfflV^^)^^-5A l G a l n 

-So 

11117] ro^ig(Difi<D||JS?^«{cJ;S^5glSWiS« 
iZio\,^X^^Mi^^—^~t l^xm^^biv^A 1 Ga I n 



(10) 
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mil] ::.<DmM<Dm3<Dmmmm\cx^^m^mm 
mi 2] :z<D^m<Dm4<Dmmmm\cx^ytm^mm 



18 



10 



1 • • • ^mi^m^. 2 • • ' yuy^^ 3 • • '^^m 

frV— . 4 ' ' ' y:t h^^:t— h\ 5 • • • 
XA, 6 • • • U^R^m. 3 2 • • • (A 1, G 
a ) , I ni-, P ^ ^ Vm. 3 3 • • • Sttil. 
3 4 • • • pM (A 1 , G a ) , I ni-, P ^ ^ 

3 5 • • • nMG a A s mm^^m. 1 0 1 • • 
•y^^^h. 102 - 151. 152 — 

• ^^^mmn. 2 O 5 • • • nSZ nMg S S e ^^^^ 
y Kii. 2 0 6 • • • nMZ n S S e^^iS^. 2 0 7 

• • • m^m. 208-—pMZnSS e^^K/i. 
209- • -pMZnMgSSe^^^;/ 2 17- 

• • C d S e K?^ h 
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